While aromatase inhibitors (AIs) have been known to cause minor elevations in liver enzymes, severe hepatotoxicity is rare. To the best of our knowledge, this is the first reported case of Letrozole-induced hepatitis with autoimmune features. A 70-year-old female with estrogen positive, invasive ductal carcinoma of the breast, presented with jaundice 3 months after starting letrozole. Hepatic transaminases were markedly elevated and her ANA and anti-smooth muscle antibody was positive. Liver biopsy featured drug-induced hepatitis. After stopping letrozole, liver tests trended back to normal within 3 weeks. She scored 9 for Roussel-Uclaf Causality Assessment Method (RUCAM). Over the last 10 years, there have been reported cases of drug-induced hepatitis secondary to AIs. We anticipate that there will be more widespread use of AIs based on recommendations from the TEXT, SOFT and extended AI trials. Therefore, physicians must be aware of this rare but life-threatening complication.
INTRODUCTION
Prior to 2007, more than 30 000 patients with breast cancer have been treated with aromatase inhibitors (AIs) with good liver safety [1] . Approximately, 185 000 new cases of invasive breast cancer are diagnosed yearly, and at least half are eligible for therapy with AI [2] . AI are used as first-line adjuvant hormonal therapy in postmenopausal women with hormone-receptor positive breast cancer [3] . Over the past 10 years, there have been reported cases of hepatitis and autoimmune diseases resulting from AI use [4, 5] . We report a rare case of letrozoleinduced hepatitis with autoimmune features. Health professionals ought to be aware of the hepatotoxic effect of this agent, because there is likely to be extended use of AI in postmenopausal women [6] , and increased use in premenopausal women with breast cancer [7] .
CASE
A 70-year-old female with estrogen receptor positive, invasive ductal carcinoma of the breast (T1aN0M0), was initially managed with lumpectomy and radiation, and subsequently started on Letrozole. Her other comorbidities included hypertension which was managed on atenolol 50 mg once daily, and chronic urinary tract infections (UTIs), for which she was on Macrobid since more than a year. She had no history of alcohol or illicit drug use. After starting letrozole, she was seen in clinic at 2 weeks and then at 3 months. At her 3-month visit, her exam was unremarkable other than icterus. Laboratory evaluation showed AST 2030 (14-33 IU/l); ALT 2323 (10-42IU/l); albumin 2.9 (3.8-4.9 g/dl); direct bilirubin 7.3 (0-0.2 mg/dl); indirect bilirubin 2.6 mg/dl; total bilirubin 10. She was hospitalized to expedite workup in view of severe hepatic impairment. Liver biopsy showed hepatocellular injury with portal tract and lobular inflammation with cholestasis consistent with drug-induced hepatitis (Figs 1 and 2 ). After withdrawal of the drug, she clinically improved over the following three weeks and her liver tests trending back to normal. Thereafter, she was monitored in the outpatient clinic every 4 weeks for 2 months, and remained asymptomatic with normal liver tests. Her subsequent follow-up intervals were gradually extended.
DISCUSSION
Approximately, 185 000 new cases of invasive breast cancer are diagnosed yearly, and at least half of these women are both postmenopausal and eligible for adjuvant therapy with AI [2] . Letrozole is a nonsteroidal inhibitor of aromatase, which effectively blocks estrogen synthesis in postmenopausal women [8] . It is used as therapy for estrogen receptor positive breast cancer, usually after resection and after failure of tamoxifen [8] . It was approved for use in postmenopausal women with estrogen receptor positive breast cancer in the USA in 1997 [8] .
While AI have been reported to cause minor elevation in liver enzymes, severe hepatotoxicity is rarely reported [3] . Liver injury is believed to be due to metabolic and immune-mediated damage, superimposed on individual susceptibility [4] . From this class of medication anastrozole and exemestane have been reported to cause drug-induced hepatitis [1, 3] . Anastrozole has been specifically reported in cases of drug-induced autoimmune hepatitis [4] .
Letrozole on the other hand, have been reported to cause elevated liver enzymes in up to 1% of women. These elevations are usually mild, asymptomatic, self-limited and rarely require dose modification [8] . It is metabolized in the liver by the cytochrome P450 system and is a strong inhibitor of CYP 2A6 and to a lesser extent CYP 2C19 [8] . Thus, liver injury from letrozole might arise as a result of a toxic or immunogenic metabolite [8] . There have been no published instances of clinically apparent liver injury associated with long term letrozole therapy as of 2017 according to the US National Library of Medicine [2] . Furthermore, there have been no cases of severe jaundice, acute liver failure, chronic hepatitis or vanishing bile duct To the best of our knowledge, this is the first case of drug-induced autoimmune hepatitis secondary to letrozole. The risk of recurrence of hormone-receptor-positive breast cancer continues indefinitely [6] . Reduction in that risk of recurrence has been achieved with tamoxifen, AIs or a combination of the two. In the postmenopausal group, AI therapy was previously recommended up to five years, however it is now recommended up to 10 years based on the extended AI trial [6] . The TEXT and SOFT trials showed that exemestane, is significantly more effective than tamoxifen, in premenopausal women [7] . We expect there to be more widespread use of AI.
Review of the English literature reports four cases of AI induced hepatitis ( Table 1 ). All patients were admitted to hospital. Three of the four patients were exposed to anastrozole. All patients' onset of hepatitis occurred within 6 months, however hepatitis occurred within 3 weeks for two of the four patients. All had improvement in liver tests after withdrawal of the drug, however, one patient required a tapered course of steroids due to features of autoimmune hepatitis. One patient was treated with tamoxifen after resolution of her hepatitis which she tolerated well.
Diagnosis of autoimmune hepatitis is confirmed by liver biopsy [4] . Overall, the time lapse between drug exposure and the onset of hepatitis, the age of the patient, exclusion of other non-drug-related causes, improvement achieved after drug withdrawal and letrozole being reported as a potential cause of drug-induced liver disease in the product label, allow our case to achieve a score of 9 according the Roussel-Uclaf Causality Assessment Method (RUCAM) [9] .
The goal of treatment is withdrawal of the drug. Patients generally do well with improvement in liver function.
CONCLUSION
AI is an extremely rare cause of hepatitis. It can present in association with autoimmune features. In the modern era, where breast cancer management is rapidly evolving, and AI use is becoming more widespread, with many patients expected to be on these medications for up to 10 years, physicians must be aware of this rare but life-threatening complication. After starting AI therapy, it may be important to monitor these patients closely during the first 6 months when drug-induced hepatitis is most common, followed by the minimum requirement of six month follow-up.
